X-ray, neutron and electron diffraction methods are widely used for the investigation of crystals. Each of these techniques has their own advantages in terms of element sensitivity, sample size requirements etc. and are chosen accordingly for structure determinations. A less obvious difference lies in the spatial resolution of these diffraction techniques. Here, we show that electron diffraction can elucidate the local structure where X-ray and neutron diffraction only sens the average structure.
Introduction
When spins that interact antiferromagnetically with their neighbors are positioned on a triangular lattice, there is no way that a long range order can satisfy all the interactions. In 1973 Anderson [1] proposed the Quantum Spin Liquid (QSL) state as the ground state for such a system. QSL materials have been widely studied but only few experimental realizations have been achieved. Recently, perovskite related phases Ba 3 MSb 2 O 9 (M = divalent transition metal) have come into focus [2] [3] [4] [5] [6] . In the case of Ba 3 NiSb 2 O 9 this could lead to a QSL with spin S = 1.
The structure of this compound is built of layers of NiO 6 and SbO 6 octahedra that are stacked along the c-axis of the hexagonal unit cell. However, there is no agreement in the literature on the way layers are stacked, sharing either corners or faces of the octahedra. Figure 1 shows one of the proposed structures called 6H-A (space group P6 3 /mmc, a = 5.8357(2) Å and c = 14.3956(4) Å) [7] seen in projection along the a direction (a) and the c direction (b). Note the triangular arrangement of the magnetic Ni 2+ ions in the ab-planes.
Since this compound does show a long-range magnetic ordering at low temperatures, a new synthesis at 620°C and 2.5 GPa was undertaken in order to obtain a different modification of this phase called 6H-B. In this phase the Ni atoms don't occupy the same layers as in the 6H-A structure but the upper one of the layers that share octahedron faces.
This still results in a triangular lattice of Ni ions and in a previous study [8] it was reported that this compound presents no magnetic order down to 0.35 K and suggested that it could be an experimental realization of a gapless QSL.
X-Ray and Neutron Diffraction
The sample was first characterized by X-ray powder diffraction (XRPD) with CuK α1 radiation (1.5406 Å) in the 2Θ range 10° ∼ 90° with a 0.01° step size in order to confirm that no impurity phase was present. In addition we carried out a neutron powder diffraction (NPD) experiment on the two-axis diffractometer D1B at Institut Laue Langevin (ILL, Grenoble, France). The XRPD and NPD data were used to perform a combined Rietveld refinement of the crystal structure [9] .
The main goal of the XRPD-NPD experiment was to determine the presence of structural disorder in the cation stacking sequence of the 6H-B samples. Due to the difference in scattering contrasts between atomic species for the two radiations combined refinements using both types of data are expected to yield more accurate results. In particular, the occupancies of the Sb/Ni sites corresponding to the face sharing octahedra were refined with the constraint that each site should be fully 
Electron Diffraction and Z-Contrast Imaging
In order to get more detailed information about this possible disorder, we investigated the sample using electron diffraction and transmission electron microscopy (TEM) Z-contrast imaging.
An advantage of electron diffraction compared to XRPD and NPD is that the former offers the possibility of obtaining single crystal diffraction data from very small volumes of a sample, i.e. a single particle of a powder. We can therefore avoid peak overlap and compared to XRPD and NPD, precession electron diffraction (PED) can provide insight on the structure at a much more local level.
The PED patterns obtained from very thin particles showed intensity distributions lacking a mirror symmetry perpendicular to the c* direction ( fig. 2a ). This is incompatible with a 6-fold rotation axis along c* since the 6-fold axis combined to 
Discussion
So how can these different observations be reconciled? The structure obtained from the XRPD and NPD refinements with the disorder between Ni and Sb do show a hexagonal unit cell with a 6 3 axis and a c glide plane. Electron diffraction shows that the symmetry of the crystal can be at most trigonal, without the 6 3 axis and the c glide plane. A threefold screw axis could also be excluded, which leads to several possible space groups, the highest symmetry of which is P3m1. In the 6H-B structure, the stacking order of the octahedra is -A(Sb fig. 4) . Also, the Z-contrast images were probably obtained from a sample that contained several domains in its thickness, the projection showing thus the average structure. More details can be found in Darie et al. [9] .
Conclusion
In the investigation of a possible QSL material different diffraction methods gave apparently contradictory results: an ordered trigonal structure from electron diffraction and a disordered hexagonal structure from X-ray and neutron diffraction. This discrepancy is certainly important since the physical interpretation of the magnetic properties of the material depends on the correct local model.
Therefore, it is important to remember the relevant length scales for these methods, electron diffraction being more local. Hence a model could be derived reconciling the local ordered structure with a global disordered structure.
